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Introduction
Traumatic wrist and hand injuries account for 3 to 9% of sports injuries; their incidence may reach 25%, depending on the sport practiced.
1,2 These numbers refer not only to increased training intensity, but also to the increase of practitioners of higher impact sports activities.
2
For athletes, the treatment of the injury is as important as the time to return to training, for which the decision-making process relies on the sport modality, injury, and individual health conditions. 3 In injuries affecting professional athletes, ethical considerations, career duration and individual safety are also assessed.
3
There are several painful syndromes affecting the wrist of athletes, including the following 4-7 :
• fractures of the distal end of the radius, the scaphoid, the hamate, and the pisiform; • transient or permanent traumatic epiphysiodesis; Keywords ► arthroscopy/methods ► hand injuries/ diagnosis ► wrist injuries/ diagnosis ► athletic injuries
Abstract
Arthroscopy is a surgical technique whose indication for wrist injuries has grown in recent years. Athletes are subject to traumatic injury to the wrist due to training overload or the intensity of the activity during competition. The need of a quick return to sports practice makes arthroscopy a very useful minimally invasive technique in these situations. The authors present indications of sports-related injuries to the wrist that can be treated by arthroscopy. A literature review is also presented.
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Resumo
A artroscopia é uma técnica cirúrgica que tem sido cada vez mais usada para a abordagem de lesões no punho. Atletas estão sujeitos a lesões traumáticas no punho devido à sobrecarga de treinamento ou à intensidade da atividade em competição. A necessidade de retornar o mais breve possível à pratica esportiva faz da artroscopia uma técnica minimamente invasiva muito útil nessas situações. Os autores apresentam as principais indicações de tratamento de lesões esportivas por artroscopia. Foi feita uma revisão da literatura.
• post-traumatic chondral lesions;
• synovitis (dorsal wrist impingement syndrome);
• ligament, scapho-lunate ligament and triangular fibrocartilage complex injuries; • hamate hook pseudoarthrosis;
• tendinopathy or dislocations of the extensor carpi ulnaris tendon; • degeneration of the triangular fibrocartilage complex due to impingement.
Wrist arthroscopy is increasingly used both in the diagnosis and in the treatment of sports-related traumatic wrist injuries, including in children and adolescents.
8-12
The arthroscopic technique allows the diagnosis of various wrist changes not only by visualization, but also by palpation of the structures.
Arthroscopic treatment of these lesions is considered a minimally invasive technique with less damage to adjacent soft tissues.
12
The present paper reviews some of these arthroscopically-treated traumatic wrist injuries.
Ligament Lesions
Intrinsic scapholunate ligament (SLIL) injuries occur within a range of severity following wrist hyperextension trauma associated with ulnar deviation and wrist supination.
2 Incomplete lesions are especially difficult to diagnose by imaging. Pain during dorsal palpation between the third and fourth extensor compartments, on SLIL projection, is a suggestive sign of injury. 2 The stability between the scaphoid and lunate ligaments is conferred by SLIL and a structural complex including the volar and dorsal extrinsic ligaments and the joint capsule, also referred to as the scapholunate ligament complex.
13
Since incomplete ligament injuries do not change the carpal kinematics, image evaluation is difficult. Magnetic resonance imaging may demonstrate the lesion, but its sensitivity ranges from 86 to 91%, with 88 to 100% specificity. 9 The European Wrist Arthroscopy Society (EWAS) proposes an arthroscopic classification for ligament injuries based on the Geissler classification. [14] [15] [16] Both classifications use parameters from the midcarpal portals to evaluate scapholunate interosseous ligament injuries (►Table 1).
Although the Geissler classification is more widespread, the EWAS classification subdivides type III lesions and proposes a differentiated treatment for each subtype; type IIIA is a lesion of the volar portion of the scapholunate ligament, whereas IIIB refers to the dorsal portion, and IIIC, to both portions.
14 Types I, II and IV are equally correspondent to the Geissler classification, and type V is a complex static ligament injury with dorsiflexed instability of the intercalated segment (DISI) deformity.
14 This author reports that pain arises only in loading or strengthening activities, which, for athletes, are their training or competitions. There is little or no pain in daily living activities.
Arthroscopic treatment, based on the Geissler classification, is indicated for types II and III, and consists of SLIL volar and dorsal debridement and subsequent fixation with Kirschner wires. Considering the EWAS classification, types IIIA and IIIB injuries can be respectively treated with volar ligament reinforcements or dorsal arthroscopic capsulodesis.
11
Literature on the clinical relevance of partial extrinsic ligaments injuries are lacking. ►Fig. 2 shows an acute partial lesion of the short radiolunate ligament treated with debridement and immobilization for 6 weeks in a male patient with a concomitant LIES lesion that warranted arthroscopy.
Radiocarpal joint visualized through the 3-4 portal. A) intact radioscaphocapitate (RSC) and long radiolunate (LRL) ligaments; B) partial lesion of the short radiolunate ligament; C) ligament after debridement.
Partial lesions of the lunotriquetral interosseous ligament are treated following the same principles applied in LIES injuries.
12

Scaphoid Fracture and Pseudoarthrosis
Scaphoid fractures are the most common carpal fractures, 2 usually associated with falls over the extended hand. Scaphoid stress fractures may also result from repetitive wrist strain.
20-23
Treatment of scaphoid fractures is still debatable.
1,24 The literature shows no difference in surgical and conservative treatment outcomes for nondeviated or minimally deviated fractures. 24, 25 It is important to consider the evidence on scaphoid-trapezius or radiocarpal arthrosis in surgical cases undergoing retrograde or anterograde fixation with screws, respectively.
24,25
Recovery time is an important point for athletes. Some authors recommend surgical treatment to decrease immobilization time, leading to a faster return of wrist range of motion, even in fractures with no deviation.
12,26,27 Other 
28
The use of arthroscopy in the treatment of both acute fractures and pseudarthrosis has the advantage of less soft tissue aggression; in addition, it allows the assessment for concomitant wrist injuries (►Fig. 3).
27,29-31
Triangular Fibrocartilage Complex Lesions
Triangular fibrocartilage complex (TFCC) lesions are common in athletes and result from both acute trauma and overload.
1,2,21,32 Triangular fibrocartilage complex lesions may or may not be associated with distal radioulnar (DRUJ) joint instability. 32 Distal radioulnar instability is related to TFCC avulsion from the radius or fovea, respectively classified as Palmer types ID or IB. 12 Type IB was subdivided into superficial and deep regions; DRUJ instabilities are associated with the disinsertion of the deep foveal portion.
33,34
Triangular fibrocartilage complex lesions associated with DRUJ instability are surgically treated, whereas lesions of the distal/superficial portion, Atzei class 1, may initially be conservatively or surgically treated according to the symptomatology of the patient (►Fig. 4).
1,2,21
Several techniques for the arthroscopic treatment of TFCC lesions have been described, including fixation by a foveal bone tunnel, 34, 36 insertion with anchor 33 or suture at peripheral/superficial lesions.
37
►Figure 5 shows a case of distal radioulnar joint instability treated by arthroscopy using portals at this joint.
Dynamic Ulnocarpal Impaction
Ulnar Impaction Syndrome (UIS) is a degenerative lesion characterized by compression, or impaction, of the ulna head against the lunate and/or triquetrum, accompanied or not by a lesion at the triangular fibrocartilage complex.
38-40
It is usually associated with the presence of an ulnar-plus variant; however, UIS may also occur with ulnar-neutral or minus variants. 4 Pronation relatively shortens the space between the radius and the ulna; in ulnar-neutral or minus variants with < 2 mm, the carpus and ulna head may collide, in a condition referred to as dynamic ulnocarpal impaction syndrome (DUIS).
4
DUIS in ulnar-neutral or minus is described in pronation situations associated with grip strength, which is common in sports activities such as tennis or baseball. 
Hamatolunate Impingement Syndrome
The association between the presence of this joint and the onset of midcarpal arthrosis in some patients has been referred to hamatolunate impingement syndrome (SISH).
42
It is characterized by:
• Presence of a joint between the lunate and the hamate, a medial facet or a hamatolunate facet (FSH); (►Fig. 8) • Cartilage erosion with subchondral bone exposure at the hamate proximal pole Isolated arthrosis of the hamate proximal pole is related to the presence of a lunate medial facet. 
Final Considerations
In athletes, whether professional or amateur, both traumatic and overtraining-related injuries are very common. These injuries prevent the practice of sports activities and should be individually assessed to indicate the best treatment, considering the age of the patient, the modality practiced and the intensity of this activity.
Although conservative treatment is indicated in several situations, surgery should be indicated in more severe injuries and/or failures; wrist arthroscopy provides a less aggressive approach to these conditions and may shorten the recovery time of these patients. 
